Comment on "Distribution of Partial Neutron Widths for Nuclei Close to a Maximum 

of the Neutron Strength Function" 

P. E. Koehler/'B F. Becvaf,^ M. Krticka,^ J. A. Harvey,^ and K. H. Guber^ 

^Physics Division, Oak Ridge National Laboratory, Oak Ridge, TN 37831, USA 
^Charles University, Faculty of Mathematics and Physics, 180 00 Prague 8, Czech Republic 
^Nuclear Science and Technology Division, Oak Ridge National Laboratory, Oak Ridge, TN 37831, USA 

(Dated: January 25, 2011) 


PACS numbers: 24.30.Gd, 24.60.Dr, 24.60.Lz, 25.40.Lw 


A recent Letter [H attempted to reconcile the disagree- 
ment between neutron resonance data 2] and random 
matrix theory (RMT) [3j. To this end, a new formula 
was derived for transforming measured (Fah) to reduced 
(r^^) neutron widths for s-wave resonances (A — 1, 2, ...) 
in nuclides near peaks of the s-wave neutron strength 
function. In this Comment, we show that such a rescal- 
ing would not, in general, be expected to reconcile the 
type of disagreement observed, and demonstrate that in- 
deed it does not for the specific cases in question. Hence, 
the disagreements between RMT and these data remain. 

The rescaling, = Tx„/P{Exn), where E^n is 

the resonance energy, is supposed to remove the secu- 
lar variation in r^n with energy. The standard rescal- 
ing, p{E\n) — y/E\n was used in Ref. Q- The 


According to Ref. [l| , if the condition that |£^o I is much 



has an extra factor {Exn + \Eo\) 


new transformation 
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arising from the single-particle state (at energy Eq rela- 
tive to threshold) responsible for the peak in the s-wave 
neutron strength function. 

RMT predicts that s-wave reduced neutron widths fol- 
low a Porter-Thomas distribution (PTD) A]. The PTD 
is a distribution with one degree of freedom {v — 1). 
In Ref. 0, the maximum-likelihood (ML) method was 
used to obtain vml = 0.57^°^^, 0.471:°:^^, and O.GOigJ*, 
fQj- I92,i94,i96p|. respectively. Furthermore, it was shown 
that taken together the i92,i94p|. (^g^^g^ reject the validity 
of the PTD with at least 99.997% confidence. 

A smaller value of v corresponds to a broader dis- 
tribution; hence, the I92,i94,i96p^ data are broader than 
the PTD. It is easy to see that the extra factor proposed 
in Ref. [l[ will, in general, result in a broader distri- 
bution compared to the standard transformation, except 
in the special circumstance when the average reduced 
width (calculated using the standard transformation) is 
(at least approximately) proportional to {E\n + LEoD'^- 
Therefore, the transformation proposed in Ref. [V\ would 
not, in general, be expected to reconcile the data of Ref. 
with the PTD, but instead increase the disagreement. 
Nevertheless, we have repeated the ML analysis using 
the rescaling relation derived in Ref. [l| . The results are 
shown in Fig. [l] from which it can be seen that the new 
rescaling cannot reconcile the Pt data with the PTD. 
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FIG. 1: ML estimates of v from the sets of 153 and 161 widths 
Fx^ for ^^^Pt and ^^''Pt, respectively, as functions of IEo|. 


derived in Ref. P{Exn) = Dashed lines represent the i^ml values reported in Ref. [|. 


larger than the mean resonance spacing {Dq =23, 50, and 
153 eV for I92,i94,i96p.j- resonances, respectively) fails, it 
is not justified to consider reduced neutron widths as 
energy- independent constants, and i?-matrix theory can- 
not be used. As far as we know, the necessary alternative 
multi-level, multi-channel theory has not been developed, 
so we cannot address this scenario. However, it seems 
very unlikely that Eq could be this close to threshold for 
all three Pt isotopes. 
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